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We, Hans Leubcke, of 7, Hedwig- 
strasse, Miinchen, Germany, and Paxil 
Schmidt, of 10, Arcostrasse, Munchen, 
Germany, both German Citizens, do 
*, hereby declare the nature of this inven- 
tion and in what manner the same is to be 
performed, to be particularly described 
and ascertained in and by the following: 
statement : — 

It is known to drive rotary earth boring 
tools or drills by a mechanism arranged 
on the surface of the ground, and by the 
insertion of lengthy boring rod's. This 
drive lias very considerable disadvantages 
15 and consequently it has been attempted 
to actuate the boring tool direct on the 
(bottom or sole of the bore hole by means 
of special driving devices. Among the 
several kinds of such driving devices, the 
20 present invention relates to a drive com- 
prising hydraulic turbines. 

From the well known rules applying 
to the working of hydraulic turbines, it 
follows for the conditions which are met 
25 with in boring holes in the earth that 
such turbines of sufficient hydraulic action 
must be run at about 3000 to 5000 revolu- 
tions per minute. The usual speed of 
earth boring tools ot drills amounts, how- 
;*0 ever, to about 50 to 150 revolutions per 
minute. Up to the present it has been 



attempted to desifrn a hydraulic drive for sible in practice. 



diameter and with a very Bmall number 
of revolutions of the turbine. 

In view of the small diameter and of 
the small number of revolutions, it in first 
of all obvious that it is necessary to 
choose a very small circumferential speed 
of the turbine blades , or buckets. On the 
other hand, it follows from the small dia- 
meter of the turbine that the quantity of 
flow per second can also be only small. 
If in spite of this it is desired to obtain 
a sufficiently great power, there is no 
other means left but to make the pressure 
of the driving liquid correspondingly 
high. According to the generally known 
rules of turbine theory, a high driving 
pressure means, however, a high circum- 
ferential speed of the turbine. In the 
turbine construction which allows of the 
lowest circumferential speed, namely in 
the free jet turbine, the circumferential 
speed mu6t still amount to at least one 
half of the absolute water velocity. 

One means for reducing the circumfer- 
ential speed consists in making the tur- 
Ibine a multi-stage one. In the conditions 
obtaining in the case of bore hole working, 
the number of stages would, however, 
have to become so large (1000 to 5000) as 
we have proved by exhaustive calculation 
that such a construction would be impos- 
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rotary earth boring tools or drills only 
on the assumption of the hydraulically 
3S obvious very high numbers of revolutions 
of the turbines. m 

Such a drive with turbines with a high 
number of revolutions has, however, the 
drawback that it iB necessary to provide 
40 either transmission gearing or the like 
which, however, are shown by experience 
to be unable to stand the severe stresses of 
the boring work, or to work the drill at a 
very high number of revolutions. In the 
*tL latter case, however, the drill wears out 
too quickly, so that such working also 
•fails to give any technical advantages. 

The suitable arrangement of a turbine 
drive for such boring tools or drills is 
therefore a problem which ■ had not yet 
been completely solved. Stated briefly, it 
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For attaining the object it was there- 
fore necessary to look for a radically 
different turbine construction. The solu- 
tion has been found by making the speed 
of flow in the turbine channels or con- 
duits very considerably greater than the 
circumferential speed of the blades. It 
amounts to about ten to twenty times the 
circumferential speed. Only in that way 
the water exerts a sufficiently great torque 
on the turbine for developing the desired 
power even at a low number of 
revolutions. 

The blading ; in this construction 
resembles the 'blading in a steam. 'turbine jqq 
in which the whole pressure is converted . 
in the guide apparatus or Distributor into* 
speed which is then utilised in a series- of 
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rotor and guide wheels for imparting the 
„ * H neTtion **of~obtaining the greatest kinetic energy of the steam to the turbine^ 105 
possible turbine power with -a very small The bore? hole turbine, built .according 
• [Price 1/-] 
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. to -*e invention is also made with a jdur- 
olitv of stages, tut the nambei ; of- stages 
faKne much smaller than would have to 
Wthe case in a normal hydiauliot^hine. 
With the high speed of flow of the water 
* through the turbine is of course combined 
a greater loss at the outlet than would to 
the case in accordance with the normal 
turbine theory which seeks to make these 
C » small as possible. But this loss » 
« unimportant in comparison with the fact 
that it is possible in this way to build a 
turbine Tvhich, with a sufficiently great 
power, runs so slowly that it can be used 
lor direct coupling to an 
tool. The energy still remaining at the 
outlet from the turbine is besides not lost 
but can be utilised with great advantage 
for flushing away the material bored, for 
„„ which purpose it is always necessary to 
20 have flashing water flowing at high speed. 
AccoTdingto the invention a bore hole 
bottom drive for rotary earth boring tools 
or drills consists therefore in the drive 
bei-i" bv a slowly running hydraulic tap- 
25 bine: coupUd direct (that fa to say with- 
out kny gearing), in which the driving 
Cud is carried through a system of guide 
and rotor wheels with a speed many toes 
„ excei'ding the circumferential speed of tne 
turbine blades. ... .. 

The speed of flow of the driving liquid 
is here preferably to amount to ten .to. OM 
Imndreu times the circumferential speed 

ok of '>:!ie turbine blades. 

35 The great speed of flow within the tur- 
hine ensures moreover, also ftat &e tu£ 
bine conduits or channels will always be 
kept clean even when using very muddy 
, n water, that is to say, any crust oraccre- 
40 tkm due to the deposit of mud particles or 
the like is avoided. . , 

The driving liquid after leaving the 
turoine may, moreover, be conveyed in a 
, R powerful jet directly agaiast the bottom 
45 of the bore hole for the purpose of washing 
awav the material bored, this as is well 
knoTO greatly assisting the process of 

h t%m bffeus to any hydraulic 
engineer that in carrying the invention 
into practical effect, he will have to choose 
a type of tarbine which can produce the 
o-reit torques each aa are required in 
« ?arl:h drills for ensuring an economic pro- 
53 toss in drilling. A great torque can be, 
Eowever, produced by a turbine only when 
care is taken by means of suitable distn- 
. . butors or guide apparatus to ensure , that 



to about ISO®, also approximately in the 
circumferential direction. 

The retrulation of the boring or drilling 
pressure ^from the surface of the ground 
offers great difficulties in the boring nro- 70 
cesses hitherto known. It has been 
attempted to render the production of a * 
given boring pressure dependent on the 
number of revolutions of the drill by 
means of on automatic regulating nieeh- 75 
anisni. In tlie present drive from the 
bottom of the bore hole according to the 
present invention such a regulated setting 
of the boring or drilling pressure is 
obtained in the simplest possible manner 80 
fcy causing the hydraulic pressure to act 
on the rotor of the turbine or of the boring 
tool for the purpose of producing axial 
forces. , _ . £ „ 

Arrangements for the production of 8o 
such axial forces are known in themselves 
as means for thrust equalisation in centri- 
fugal pumps or turbine*, but in the 
present case it is a question not only of 
influencing the axial thrust of the tur- »U 
bine, but chieflv also the boring pressure. 
It is obvious that the axial thrust of the 
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turbine can be also utilised for tbe pro- 
duction of an increased or reduced driil- 
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puiors or _ — - -,<• _ 

m the water will get .into.the ™ tor * la ff 
60 bupket* with a high vehjcily and I e* f or 
^ possible., in the direction of, the force 
{o be,produoed 9 .tiiat is to say r in the «r- 
. cumfeiential Auction, ^ from which 
ft© ^ucketa it escapes, again, after a deflection 



ing pressure, but usually the final value m 9o 
the drilling pressure must be specially 
Teirulated bv auxiliary devices for the 
hydraulic production of axiol forces. In 
such a utilisation of the hydraulic pres- 
sure for the production of a given force 100 
with which the boring tool or drill is 
pressed against the bottom of the bore 
hole, it mav be furtber advantageous to 
nii'ke the production of these auxiliary 
axial forces adjustable by separate control 105 
means. For this purpose there may be 
used for instance an ordinary centrifugal 
governor which regulates the snpply of 
liquid under pressure to given parts of 
the arrangement for the hydraulic pro- 110 
duction of axial forces, in dependence on 
the number of revolutions of the drill. 

"Whan working in practice rotary earth 
boring tools or drills, it is necessarv as is 
well known, to take into account that the iij 
drill sticks fast. In such cases the direc- 
tion of rotation of the drill must be 
reversed, and a raising of the same pro- 
duced. The present invention Provides for 
the purpose control means by which the 
admission of the working liquid into the 
working turbine is shut off, and at the 
same time a passage opening outside the 
turbine blades is uncovered. In this way 
the whole stream of liquid can be guided ^» 
in a powerful jet against the bottom of 
the bore hole, without first losing any of 
its energy to the turbine blades, so-tna* a 
slight-iakming. of. the drill can be oan^ 
called by the powerful action of .the<jet iou 
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r : with the drill standing still. 

If, however, the tool or drill is very 
strongly jammed, it -will be generally 
insufficient to stop the rotation of the 

„ drill; on the contrary the drill must then 
be caused to rotate in the direction oppo- 
site to that of normal working. To do 
this, there may be provided a second tur- 
bine to which the stream of liquid is sup- 
plied after the admission of the working 

*ft turbine has been closed. This counter- 
turbine may be generally arranged in any 
desired position above or below or also 
combined with the working turbine. It is 
advantageous to arrange the counter- 

*3> turbine within the rotor of the working 
turbine, as in this arrangement the axial 
nxtension of the whole arrangement is 
brought to a minimum value. 
n . The control of the current of liquid 

^ for the purpose of stopping the working 
turbine can be effected from the surface 
of the ground by means of separate 
devices. 

gt A construction intended as an illustra- 
- tion of this bore hole bottom drive accord- 
ing to the invention, will be described 
with reference to the drawings. In Pig. 
1 of the drawings, 1 is the supply pipe 
30 for the driving liquid of the turbine let 
; into the bore hole, Z is turbine part of the 
bore hole bottom drive and 3 the boring 
tool or drill. The supply pipe for the 
liquid is. connected to the turbine part by 
35 the pipe 4 telescopically inserted into the 
• pipe 1 . Both pipes are provided with 
annular collars which prevent the pipe 4 
from coming out, and at the same time 
ensure an exact axial guiding of the 
40 . pipe 4. 

The driving liquid passes at 5 into the 
first guide wheel ring of the turbine, 
escapes from the said guide wheel ring at 
G wheTe the liquid has a relatively very 
45 high velocity, for instance 30 times the 
circumferential speed of the turbine 
blades arranged at 7. From the turbine 
blades 7, the liquid escapes with a very 
high velocity into the second guide appa- 
ratus or distributor 8 and into the second 
rotor wheel blading 9 of the turbine. In 
this way, the driving liquid passes 
through several guide and rotor blade 
rings.' 

55 The driving liquid escapes from the 
turbine at 10. The liquid then passes 
through the slots 11 into the interior of 
the rotating part and is conveyed by the 
connecting part 12 formed into a pipe, 

60 into the boring tool. The boring tool or 
drill is connected to the tubular branch 
12 by a screw thread or the like so that 
the* boring tool and the rotor of the tur* 
bitfe represent a sinple' ; rotating part. 

65 Owing to • the -small number of * revolu- 
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tions of these rotating parts, they can be 
supported or mounted in a relatively 
secure and simple manner. At the upper 
end of the turbine,, the rotor runs on a 
roller bearing 18 which is constantly 70 
washed or rinsed with the pressure liquid * 
through the gap 14. The rinsing, water 
passes through the bore 15 into the hollow 
rotor of the turbine. Similar washing of 
the bearing is provided at the bottom bear- 75 
ing surrounding the connection part 12. 
Here the liquid can escape through the 
gapB 1G and 17 into the bearings and then 
outside the boring tool. 

The bore 15 and the wall 18 provide 8ft 
a hydraulieally-operated means for exert- . 
ing an axial force on the drill, in the 
sense of increasing the boring pressure- 
The pressure of the liquid above the wall 
18 is higher than at the wall within the 85^ 
rotor, as the liquid in front of the turbine 
has a greater pressure than after having 
performed work in the latter. The bore 15 
by transferring liquid from the space in 
front of the turbine into the interior of qg* 
the rotor produces a more or less emcient 
balancing of these pressures and can there- 
fore be used for an adjustment or regula- 
tion of this hydraulic and axial force 
action. 95, 

Figures 2 and 3 show a modified con- 
struction according to the invention. In 
this construction, the working turbine 
with the rotor blades 7, 9, and the guide 
blades 8 is built in the same way as in IGO 
Figure 1. On the inner side of the tur- 
bine rotor is arranged a second series of 
rotor wheel blades 19, 20 which have the 
opposite direction of rotation to that of 
the working turbine. To these rotor wheel i()5> 
blades 19, 20 water iB supplied through 
the guide blades 21, 22 which are secured 
to a" bolt 23 which is rigidly secured by 
ribs 24 to the outer tube. Above the tur- 
bine is arranged a slide valve 25 which 110 
can be operated from the surface of the 
ground by means of rods 26. When the 
said slide valve is in its lower position 
Bhown in Figure 2 3 the water under pres- 
sure coming from the top is supplied to 115 
the working turbine 7, 8, 9. This .is the 
position of the slide valve for normal 
working of the drill. The inner reverse 
turbine i» switched out in this position. 
If it is desired to produce a reverse rota- 
tion of the drill, the slide valve 25 is 
pulled upwardly by means of the rods 26 
into the position indicated in Figure 3. 
In this position of the elide valve the 
working turbine 7, 8, 9 is switched out, ^5 
and the wafer under pressure is supplied 
to the reverse turbine 19, 20, 21, 22; 
From this turbine it escapes downwards 
through the fcore= 12. 
When it is desired to sacrifice the revers- «8 



iM of tie drill, the rotor wheel blades 
20 aid Oe gW blades 21, 88 can-be 

omitted In euoh a ease the elide valve 

26 can be utilised for e^tolung out the 
8 worKug- turbine f, 8, 9 andior dirotan 
* the water under pressnre freely 

tbe lore 12 against the bottom of the 

*kK.4 shows an arrangement for the 
JO reguGition 61 the bortag pressure. This 
B&ure shows the wall. 18 and the bore 
15 the object of wbich has already been 
steted in the description of Figure 1 The 
bore 16 is in this case conical and pro- 
16 Tided with a conical valve 2T, the spindle 
28 of which is guided m the crosepart 
29. The spindle is P^W> l ,^S 
wiih * bent projection-30. WA tb» proj 
iortioa 30 encages one arm oi tne oeu 
20 S3 W sr^pported *SJ[ 
32, the other arm of whi^ has a we^nt 
33 In the position of rest, the cone valve 
or i/raised by a spring 34 so tbat the 
L When tbe turbine starts, 

25 STwrigW ■ $ TwiU be moved 

centrifugal force as of r^o 

tattoos increases and in tbftt way ««* 

be performed, we declare that what we 
•40 Cl fitai hole bottom drive for rotary 

the driving liquid isconveyed with aspeeO 
earth boring tools or drills, according to 



claim. 1, characterised inthat tt**>eed rf » 
flow of the driving liquid »s f r « m 
hundred times the circumferential sp** 
of the turbine blades. . 

3. A bore bole bottom dnve for rotery & 
e^h boring -tools according to claims ^1 
ffi ena£fcterised by means or • der£»* 
from the liquid pressure of dnvuig 
gSd anally direoted forces tor influene- 
i£r the boring pressure of the tool. m 

I A bore hlle bottom drive for rotary 
earth boring, tools accordmg to cbum 3> 
chWerisea in that the 
hydraulic pressure of the driving bquw 
on the boring pressure is regulated ny m 

TTbo^eWeTttom drive for rotary 
earth boring tools according to claims 1 
to4 characterised in that separate con- 
Sd'iaeans are provided by . means *t TO 
Whichthe admission of the driving liqmd 
to the working turbine can be ^dosed^ and 
at the same time a passage opening 
uncoverellmtside the turbine Wading. 

6 A bore hole bottom drive fox .rotary 
earth boring tools according to claims 1 
and 2; Scterised in that i^dditton to 
the working turbine, there is pxovHtad 
also a second turbine secured to the mm 
shaft with opposite direction of station. 

7 A bore hole bottom drive for rotary 
e Jili boring tools according to ctaims 5 
and 6, characterised in that, on the con- 
trol means closing the admission of Uw 
woiktag liquid tafo.the working - turbme, 
™e curient of liquid is conveyed to the 

^ThetoeWe bottom drive foir rotary 
earth boring took substantially as 
described or substantially as shown in the 
accompanying drawings 
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Dated this 23rd day of February, 1931. 

HANB LEMBCKE and 
PAUL SCHMIDT, 
Per Boult, Jade & Tenn ant 
Hl'112 Hatton Garden, London, Ji.-^-*> 
' Chartered Patent Agents, 
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